Multi-retranslation corpora : visibility, variation, value, and virtue by Cheesman, Tom et al.
Cheesman, Tom and Flanagan, Kevin and Thiel, Stephan and Rybicki, 
Jan and Laramee, Robert S. and Hope, Jonathan and Roos, Avraham 
(2016) Multi-retranslation corpora : visibility, variation, value, and virtue. 
Digital Scholarship in the Humanities. ISSN 2055-768X , 
http://dx.doi.org/10.1093/llc/fqw027
This version is available at https://strathprints.strath.ac.uk/57496/
Strathprints is  designed  to  allow  users  to  access  the  research  output  of  the  University  of 
Strathclyde. Unless otherwise explicitly stated on the manuscript, Copyright © and Moral Rights 
for the papers on this site are retained by the individual authors and/or other copyright owners. 
Please check the manuscript for details of any other licences that may have been applied. You 
may  not  engage  in  further  distribution  of  the  material  for  any  profitmaking  activities  or  any 
commercial gain. You may freely distribute both the url (https://strathprints.strath.ac.uk/) and the 
content of this paper for research or private study, educational, or not-for-profit purposes without 
prior permission or charge. 
Any correspondence concerning this service should be sent to the Strathprints administrator: 
strathprints@strath.ac.uk
The Strathprints institutional repository (https://strathprints.strath.ac.uk) is a digital archive of University of Strathclyde research 
outputs. It has been developed to disseminate open access research outputs, expose data about those outputs, and enable the 
management and persistent access to Strathclyde's intellectual output.
Cheesman et al.: Multi-Retranslation Corpora: Visibility, Variation, Value and Virtue 
 
1 
 
For: Digital Scholarship in the Humanities (finally revised MS) January 2016 
DOI 10.1093/llc/fqw027 
 
Multi-Retranslation Corpora: Visibility, Variation, Value and Virtue 
 
Tom Cheesman*, Kevin Flanagan**, Stephan Thiel***, Jan Rybicki ? ?ZŽďĞƌƚS. >ĂƌĂŵĞĞ ? ? ?
:ŽŶĂƚŚĂŶ,ŽƉĞ ? ? ?, and ǀƌĂŚĂŵZŽŽƐ ? 
 
*Department of Languages, Swansea University / t.cheesman@swansea.ac.uk 
**Department of Languages, Swansea University / SDL Research, Bristol / kevin@kfstrans.co.uk 
***Bauhaus University Weimar / Studio Nand, Berlin / mail@stephanthiel.com 
 ?Institute of English Studies, Jagiellonian University, Krakow / jkrybicki@gmail.com  
 ? ?ĞƉĂƌƚŵĞŶƚŽĨŽŵƉƵƚĞƌ^ĐŝĞŶĐĞ ?^ǁĂŶƐĞĂhŶŝǀĞƌƐŝƚǇ ?r.s.laramee@swansea.ac.uk  
 ? ? ?ĞƉĂƌƚŵĞŶƚŽĨŶŐůŝƐŚ ?^ƚƌĂƚŚĐůǇĚĞhŶŝǀĞƌƐŝƚǇ ?jonathan.r.hope@strath.ac.uk  
 ?Centre for Digital Humanities, University of Amsterdam / avrahamroos@gmail.com  
 
 
Corresponding author:  
Tom Cheesman  
Dept of Languages,  
Swansea University,  
SA2 8PP  
UK 
Tel 01792 604030 
t.cheesman@swansea.ac.uk
Cheesman et al.: Multi-Retranslation Corpora: Visibility, Variation, Value and Virtue 
 
2 
 
 
Abstract 
Variation among human translations is usually invisible, little understood, and under-valued. 
Previous statistical research finds that translations vary most where the source items are most 
semantically significant or express most  ‘attitude ? (affect, evaluation, ideology). Understanding how 
and why translations vary is important for translator training and translation quality assessment, for 
cultural research, and for machine translation development. Our experimental project began with 
the intuition that quantitative variation in a corpus of historical retranslations might be used to 
project quasi-qualitative annotations onto the translated text. We present a web-based system 
which enables users to create parallel, segment-aligned multi-version corpora, and provides visual 
interfaces for exploring multiple translations, with their variation projected onto a base text. The 
system can support any corpus of variant versions. We report experiments using our tools (and 
stylometric analysis) to investigate a corpus of 40 German versions of a work by Shakespeare. Initial 
findings lead to more questions than answers. 
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Figure legends 
 
Figure 1: Alignment maps of 35 x German Othello 1.3 (1766-2010) 
 
Figure 2: Stylometric analysis of 40 German Othellos 
Node label key: Translator_Date. Prefix: Baud = version of Baudissin [1832]. Suffixes: _Pr = prose 
study edition. No suffix = other book. _T = theatre text (no book trade distribution). _X = theatre 
text, not performed (only version by a woman).  
 
Figure 3: Eddy and Viv interface (screenshot) 
 
dĂďůĞ ? P ‘sŝƌƚƵĞ ?ĨŝŐ ? ?ŝŶ ? ?'ĞƌŵĂŶtranslations (1766-2012) 
Legend 
x H and L indicate highest (H) and lowest (L) seven Eddy value rankings and length rankings.   
x ůƚĞƌŶĂƚŝǀĞƚƌĂŶƐůĂƚŝŽŶƐƚŽ ‘dƵŐĞŶĚ ?A? ‘ǀŝƌƚƵĞ ?ĂƌĞunderscored.    
x Sources: * = now in print. (S) = study text. (T) = no book trade distribution (theatre text).  
x Intertexts: (P) = prestigious, influential. 
 
 
Table 2 P ‘sŝǀǀĂůƵĞƐ ?ŝŶtwo-liners in Othello 1.3 generated by 20 German versions 
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1. Introduction 
Our project began with a simple observation and an intuition. The observation: in any set of multiple 
translations in a given language, variation among them varies through the course of the text. Some 
text units or chunks (at any level from word, say, up to chapter or character part in a play) are more 
variously translated than others.  The intuition: this variation can be used to project an annotation 
onto the translated text, indicating where and how the extent of translation variation varies. This is 
the essence of our online system. It uses a  ‘Translation Array ? (a parallel multi-translation corpus, 
aligned to a  ‘base text ? of the translated work) to achieve  ‘Version Variation Visualization ?. Here, 
 ‘version ? encompasses any text which can be at least partly aligned with others. But the website 
strapline is:  ‘Explore great works with their world-wide translations ?.1  
If multiple translations of a work exist, then the work is enduringly popular and/or 
ƉƌĞƐƚŝŐŝŽƵƐ ?ĐĂŶŽŶŝĐĂůŽƌĐůĂƐƐŝĐ ?ŝŶƚŚĞƚƌĂŶƐůĂƚŝŶŐĐƵůƚ ƌĞ PƚǇƉŝĐĂůůǇ ‘ŐƌĞĂƚǁŽƌŬƐ ?ŽĨƐĐƌŝƉƚƵƌĞ ?
literature, philosophy, etc.
2
 /ŶƚĞƌĞƐƚŝŶĐŽŵƉĂƌŝŶŐƐƵĐŚǁŽƌŬƐ ?ŵƵůƚŝƉůe translations is surprisingly 
limited. Some large aligned retranslations corpora are publicly accessible online (works of 
scripture),
3
 but user access is limited to two parallel texts, and no analytic tools are provided.  No 
similar resources exist for anǇƐĞĐƵůĂƌǁŽƌŬƐĂƚĂůů ?ǇĞƚ ?dŚŝƐƌĞĨůĞĐƚƐƚŚĞŶŽƚŽƌŝŽƵƐ ‘ŝŶǀŝƐŝďŝůŝƚǇ ?ŽĨ
translators and translations in general (Venuti, 2008). A key aim of our project is to make them 
visible.  
ZĞƚƌĂŶƐůĂƚŝŽŶƐĂƌĞƐƵĐĐĞƐƐŝǀĞƚƌĂŶƐůĂƚŝŽŶƐŽĨƚŚĞ ‘ƐĂŵĞ ?ƐŽƵƌĐĞǁŽƌŬ ?ŽĨƚĞn somehow 
dependent on precursor (re)translations. The source works concerned are mostly unstable texts in 
their original language: what translators translate varies and changes. And so does how they do it. 
The gamut runs from word-for-word renderings to very free adaptations or rewritings with little 
obvious relation to the source. Relay translation  W via a third language  W introduces further variation. 
If translations are reprinted or otherwise re-used, they tend to be changed again. Venuti (2004) 
argues that retranslations (more than most ƚƌĂŶƐůĂƚŝŽŶƐ ) ‘ĐƌĞĂƚĞǀĂůƵĞ ?ŝŶƚŚĞƚĂƌŐĞƚĐƵůƚƵƌĞ ?4 A first 
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translation of a foreign work creates awareness of it. If retranslations follow, the work becomes 
assimilated to the target culture. If retranslations multiply, each both reinforces the value and status 
of the work in the target culture, and extends the range of competing interpretations surrounding it. 
Retranslations therefore throw up questions going well beyond linguistic and cultural transfer, 
ĐŽŶĐĞƌŶŝŶŐ ‘ƚŚĞǀĂůƵĞƐĂŶĚŝŶƐƚŝƚƵƚŝŽŶƐŽĨƚŚĞƚƌĂŶƐůĂƚŝŶŐĐƵůƚƵƌĞ ? ?ĂŶĚŚŽǁƚŚĞƐĞĂƌĞĚĞĨĞŶĚĞĚ ?
challenged, or changed (Venuti, 2004: 106). 
tŝƚŚŝŶdƌĂŶƐůĂƚŝŽŶ^ƚƵĚŝĞƐ ? ‘ƌĞƚƌĂŶƐůĂƚŝŽŶƐƚƵĚŝĞƐ ?ŝƐƵŶĚĞƌǀĞůŽƉĞĚ ?ĚĞƐƉŝƚĞŝƚƐ
fundamental importance for translation, linguistics, and communication, as well as comparative, 
transnational cultural studies. As Munday (2012) argues, retranslations are important resources, 
because no single utterance or text exists in isolation from alternative forms it might have taken. 
Any extanƚƚĞǆƚŝƐƐƵƌƌŽƵŶĚĞĚďǇĂ ‘ƉĞŶƵŵďƌĂ ?ŽĨ ‘ƵŶƐĞůĞĐƚĞĚĨŽƌŵƐ ? ?DƵŶĚĂǇ, 2012: 13, citing 
Grant, 2007: 183-4); so ĂŶǇƚƌĂŶƐůĂƚŝŽŶŝƐƐƵƌƌŽƵŶĚĞĚďǇ ‘ƐŚĂĚŽǁƚƌĂŶƐůĂƚŝŽŶƐ ? ?:ŽŚĂŶŶƐŽŶ, 2011: 3, 
citing Matthiessen, 2001: 83). Sets of translations by different translators (or the same translators at 
different moments) make visible at least some otherwise unselected forms. This offers scope for 
ƐƚƵĚǇŝŶŐ ‘ƚŚĞǀĂůƵĞŽƌŝĞŶƚĂƚŝŽŶƐƚŚĂƚƵŶĚĞƌůŝĞƚŚĞƐĞƐĞůĞĐƚŝŽŶƐ ? ?DƵŶĚĂǇ, 2012: 13). Our project 
seeks to go even further: from the how and why of variation among translations, back to the varying 
capacity of the translated text to provoke variation. 
The paper is organised as follows: Section 2 reviews related work, including statistical 
studies in translation variation. Section 3 presents our software project, covering our Aligner, Corpus 
Overviews (including stylometric analysis) ?ĂŶĚŽƵƌŬĞǇŝŶŶŽǀĂƚŝŽŶ PĂŶŝŶƚĞƌĨĂĐĞĚĞƉůŽǇŝŶŐ ‘ĚĚǇĂŶĚ
sŝǀ ?ĂůŐŽƌŝƚŚŵƐƚŽĞǆƉůŽƌĞƚƌĂŶƐůĂƚŝŽŶǀĂƌŝĂƚŝŽŶ ?^ĞĐƚŝŽŶ ?presents findings of experiments using the 
software. Section 5 offers concluding comments. 
 
2. Related Work 
There has been little digital work on larger retranslations corpora, involving works of wide intrinsic 
interest, and none designed to facilitate access to multiple translations, and the translated work, 
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together with algorithmic analyses. Jänicke et al. (2015) take an in some ways similar approach, but 
their  ‘dZsŝz ? interface offers a very different mode of text visualization, is monolingual (shows no 
translated text), and works best with more limited variation and shorter texts (see Section 3.3). 
Lapshinova-Koltunski (2013) describes a parallel multi-translation corpus designed to support 
computational linguistic analyses of differences between professional translations, student 
translations, MT outputs and edited MT outputs. Shei and Pain (2002) proposed a similar parallel 
corpus, with an interface designed for translator training. These projects only offer access to filtered 
segments of the text corpus, and do not envisage exploring variation among retranslations. Altintas, 
Can, and Patton (2007) used two time-separated (c.1950, c.2000) collections of published 
translations of the same seven English, French or Russian literary classics into Turkish, in order to 
quantify aspects of lĂŶŐƵĂŐĞĐŚĂŶŐĞ ?dŚŝƐƌĂŝƐĞƐƚŚĞƋƵĞƐƚŝŽŶǁŚĞƚŚĞƌƐƵĐŚƚƌĂŶƐůĂƚŝŽŶƐ ‘ƌĞƉƌĞƐĞŶƚ ?
their language. Corpus-based Translation Studies (Baker, 1993; Kruger et al., 2011) has established 
that translated language differs from untranslated language. We also know from decades of work in 
Descriptive Translation Studies (Morini, 2014; Toury, 2012) that retranslations vary for complex 
genre-, market-, subculture-specific and institutional factors, and individual psychosocial factors, 
involving the translators and others with a hand in the work (commissioners, editors), and their uses 
of resources including source versions and prior (re)translations.  
There is no consensus on defining such factors and their interrelations. The conclusion of a 
manual analysis of eight EngliƐŚǀĞƌƐŝŽŶƐŽĨŽůĂ ?ƐŶŽǀĞůNana is typically vague: 
 ? Q )ƐƉĞĐŝĨŝĐĐŽŶĚŝƚŝŽŶƐ ? Q )ĞǆƉůĂŝŶƚŚĞƐŝŵŝůĂƌŝƚŝĞƐĂŶĚĚŝĨĨĞƌĞŶĐĞƐ ? Q ) ?dŚĞĐŽŶĚŝƚŝŽŶƐĐŽŵƉƌŝƐĞďƌŽĂĚƐŽĐŝĂů
forces: changing ideologies and changing linguistic, literary, and translational norms; as well as more specific 
situational conditions: the particular context of production and the translator ?s preferences, idiosyncrasies, 
and choices.  
(Brownlie, 2006: 167) 
The basic lesson is that translation is a humanities subject. Translators are writers. As Baker warns: 
Identifying linguistic habits and stylistic patterns is not an end in itself: it is only worthwhile if it tells us 
something about the cultural and ideological positioning of the translator, or of translators in general, or about 
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the cognitive processes and mechanisms that contribute to shaping our translational behaviour. We need then 
to think of the potential motivation for the stylistic patterns that might emerge from this type of study.  
(Baker, 2000: 258) 
Her comment is cited by Li, Zhang and Liu (2011: 157), in their computationally-assisted study of  
ƚǁŽŶŐůŝƐŚƚƌĂŶƐůĂƚŝŽŶƐŽĨyƵĞƋŝŶĂŽ ?ƐHongloumeng.5  They conclude: 
corpus-assisted translation research can go beyond proving the obvious or the already known as long as meta- 
or para-texts are available for the analysis. The extent and depth of such analysis of course depends on the 
amount of information available in the form of meta- or other texts.  
(Li, Zhang and Liu, 2011: 164) 
Genuine understanding of cultural materials requires knowledge and critical understanding of many 
other materials, in order to assess how multi-scale human factors shape texts and the effects they 
have (had) in their cultural world.  
Non-digital studies in retranslation underline the importance of such shaping factors. Deane-
Žǆ ? ? ? ? ? )ĂŶĚK ?ƌŝƐĐŽůů ? ? ? ? ? )ďŽƚŚƌĞĐĞŶƚůǇŝŶǀĞƐƚŝŐĂƚĞĚůĂƌŐĞƐĞƚƐŽĨŶŐůŝƐŚƌĞƚƌĂŶƐůĂƚŝŽŶƐŽĨ
19
th
-century French novels. They detail at length the historical contexts of each retranslation, its 
production and reception, and analyse short samples linguistically or stylistically. Deane-Žǆ ?ƐŽǀĞƌĂůů
ĂƌŐƵŵĞŶƚĚŝƐƉƌŽǀĞƐƚŚĞ ‘ZĞƚƌĂŶƐůĂƚŝŽŶ,ǇƉŽƚŚĞƐŝƐ ?ƉƵƚĨŽƌǁĂƌĚďǇŶƚŽŝŶĞĞƌŵĂŶ ? ? ? ? ? P ? ) ?
Berman argued that over time, successive retranslations should tend to translate the source text 
more accurately. In fact  W as we will see  W this may hold for a first few retranslations, but when they 
multiply, the hypothesis no longer holds. This is partly because retranslators who come late in a 
series must be more inventive, in order to distinguish their work from that of precursors and rivals. 
The desire for distinction is a great motivator (Mathijssen, 2007; Hanna, 2016). Critical translation 
studies pays close attention to such specific contextual factors, viewing each translation as an act of 
intervention in a particular moment in a particular place in the geographical and social world, and a 
ƚƌĂĐĞŽĨĂƚƌĂŶƐůĂƚŽƌ ?Ɛ ?ĂŶĚĂƐƐŽĐŝĂƚĞĚĂŐĞŶƚƐ ? )ďŽƚŚĐŽŶƐĐŝŽƵƐĂŶĚƵŶĐŽŶƐĐŝŽƵƐĐŚŽŝĐĞƐ ?DƵŶĚĂǇ, 
2012: 20). As Munday argues, translation is essentially an evaluative ĂĐƚ ?dƌĂŶƐůĂƚŽƌ ?ƐĚĞĐŝƐŝŽŶƐĂƌĞ
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based on evaluations of the source text, of the implicit values of its author and intended audience, 
and of the expectations and values of the intended audience of the translation.  
 
2.1 Statistical Studies 
Statistical studies of differences between translations confirm this perspective, and also rain on the 
Machine Translation (MT) parade. They show that variation is greatest both in the most semantically 
significant units of a text, and in the units which are most expressive of values and affect. Babych 
and Hartley (2004) measured the stability of alternative translations at word and phrase level in 
English versions of 100 French news stories by two professional translators. They found a strong 
statistical correlation between instability and the scores of linguistic items in the source text for 
salience (tf.idf score) or significance (S-score; see Babych, Hartley and Atwell, 2003). The more 
ŝŵƉŽƌƚĂŶƚĂŶŝƚĞŵŝƐĨŽƌĂƚĞǆƚ ?ƐŵĞĂŶŝŶŐ ?ƚŚĞůĞƐƐƚƌĂŶƐůĂƚŽƌƐƚĞŶĚƚŽĂŐƌĞĞ about translating it 
 ?ƚŚŽƵŐŚĞĂĐŚŽŶĞŝƐĐŽŶƐŝƐƚĞŶƚŝŶƵƐŝŶŐƚŚĞŝƌƐĞůĞĐƚĞĚƚĞƌŵƐ ) ?ĂďǇĐŚĂŶĚ,ĂƌƚůĞǇĚĞĚƵĐĞƚŚĂƚ ‘ŚŝŐŚůǇ
ƐŝŐŶŝĨŝĐĂŶƚƵŶŝƚƐƚǇƉŝĐĂůůǇĚŽŶŽƚŚĂǀĞƌĞĂĚǇƚƌĂŶƐůĂƚŝŽŶƐŽůƵƚŝŽŶƐĂŶĚƌĞƋƵŝƌĞƐŽŵĞ ‘ĂƌƚŝƐƚŝĐĐƌĞĂƚŝǀŝƚǇ ?
on the part of translatorƐ ? ?ĂŶĚƚŚĂƚƚŚŝƐŶĞĐĞƐƐĂƌǇ ‘ĨƌĞĞĚŽŵ ?ŵĂŬĞƐƚƌĂŶƐůĂƚŝŽŶĨƵŶĚĂŵĞŶƚĂůůǇ ‘ “ŶŽŶ-
ĐŽŵƉƵƚĂďůĞ ?Žƌ “ŶŽŶ-ĂůŐŽƌŝƚŚŵŝĐ ? ‘ ?ĂďǇĐŚĂŶĚ,ĂƌƚůĞǇ ? ? ? ? ? P ? ? ? ?ĐŝƚŝŶŐWĞŶƌŽƐĞ, 1989). They 
conclude that there are: 
fundamental limits on using data-driven approaches to MT, since the proper translation for the most 
important units in a text may not be present in the corpus of available translations. Discovering the necessary 
translation equivalent might involve a degree of inventiveness and genuine intelligence.  
(Babych and Hartley, 2004: 836) 
Munday (2012: 131-154) studied 17 English translations of an extract from a story by Jorge 
Luis Borges: two published translations and 15 commissioned from advanced trainee translators. 
Four in five lexical units varied. Invariance was assŽĐŝĂƚĞĚǁŝƚŚ ‘ƐŝŵƉůĞ ?ďĂƐŝĐ ?ĞǆƉĞƌŝĞŶƚŝĂůŽƌ
ĚĞŶŽƚĂƚŝŽŶĂůƉƌŽĐĞƐƐĞƐ ?ƉĂƌƚŝĐŝƉĂŶƚƐĂŶĚƌĞůĂƚŝŽŶƐ ? ? ? ? ? ) ?sĂƌŝĂƚŝŽŶŵĂŝŶůǇŽĐĐƵƌƌĞĚŝŶ ‘ůĞǆŝĐĂů
ĞǆƉƌĞƐƐŝŽŶŽĨĂƚƚŝƚƵĚĞ ? ?ŝ ?Ğ ?ĂĨĨĞĐƚ ?ĞŵŽƚŝŽŶ ?ũƵĚŐŵĞŶƚ ?ĞƚŚŝĐƐ ĂƉƉƌĞĐŝĂƚŝŽŶ ?ŽƌĞǀĂůƵĂƚŝŽŶ ? ? ? ) ?
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Variation was greĂƚĞƐƚĂƚ ‘ĐƌŝƚŝĐĂůƉŽŝŶƚƐ ? ?ǁŚĞƌĞ ‘ĂƚƚŝƚƵĚĞ-ƌŝĐŚ ?ǁŽƌĚƐĂŶĚƉŚƌĂƐĞƐ ‘ĐĂƌƌǇƚŚĞ
ĂƚƚŝƚƵĚŝŶĂůďƵƌĚĞŶŽĨƚŚĞƚĞǆƚ ?ĂŶĚĐŽŵŵƵŶŝĐĂƚĞ ‘ƚŚĞĐĞŶƚƌĂů ǆŝŽůŽŐŝĐĂůǀĂůƵĞƐŽĨƚŚĞƉƌŽƚĂŐŽŶŝƐƚƐ ?
ŶĂƌƌĂƚŽƌŽƌǁƌŝƚĞƌ ? ? ? ? ? ) W again, in effect, the semantically most significant items.  
Translations vary most at points of greatest semantic and evaluative/ attitudinal salience. 
MT has a long way to go, then. Its problems include identifying attitude, affect or evaluation in a text 
to be translated. In a chapter on MT and pragmatics, Farwell and Helmreich (2015) discuss lexical 
and syntactic differences in 125 Spanish newswire articles translated into English by two professional 
ƚƌĂŶƐůĂƚŽƌƐ P ? ?A?ŽĨƵŶŝƚƐĚŝĨĨĞƌĞĚ ?ĂŶĚ ? ?A?ŽĨĚŝĨĨĞƌĞŶĐĞƐĐŽƵůĚďĞĂƚƚƌŝďƵƚĞĚƚŽƚŚĞƚƌĂŶƐůĂƚŽƌƐ ?
difĨĞƌĞŶƚ ‘ĂƐƐƵŵƉƚŝŽŶƐĂďŽƵƚƚŚĞǁŽƌůĚ ? ?ƌĂƚŚĞƌƚŚĂŶĂƐƐƵŵƉƚŝŽŶ-neutral paraphrasing, or error). 
One example is this headline: 
Acumulación de víveres por anuncios sísmicos en Chile 
Translation 1: Hoarding caused by earthquake predictions in Chile  
Translation 2: Stockpiling of provisions because of predicted earthquakes in Chile  
(Farwell and Helmreich, 2015, p. 171) 
dŚĞƚƌĂŶƐůĂƚŝŽŶƐŵĂŬĞǀĂƐƚůǇĚŝĨĨĞƌĞŶƚŝĚĞŽůŽŐŝĐĂů ?ƉŽůŝƚŝĐĂů ?ĞǀĂůƵĂƚŝǀĞĂƐƐƵŵƉƚŝŽŶƐ ? ‘,ŽĂƌĚŝŶŐ ?
suggests a panicky, irrational population, respŽŶĚŝŶŐƚŽƌƵŵŽƵƌƐŽĨĂŶƵŶůŝŬĞůǇĞǀĞŶƚ ? ‘^ƚŽĐŬƉŝůŝŶŐ ?
 ?ďǇƚŚĞƉŽƉƵůĂƚŝŽŶ ?ŽƌƚŚĞĐŝǀŝůĂƵƚŚŽƌŝƚŝĞƐ ? )ŝƐĂƉƌƵĚĞŶƚƌĞƐƉŽŶƐĞƚŽĐƌĞĚŝďůĞ ?ƐĐŝĞŶƚŝĨŝĐĞǆƉĞƌƚƐ ? ? )
warnings. It is impossible  W ǁŝƚŚŽƵƚ ‘ŵĞƚĂ- or para-ƚĞǆƚƐ ? Wto disentangle whether the translators 
impute different values to the mind of the source text creator, or to its intended readers, or to the 
anticipated readers of the target text, and/or whether they express their own psychological and 
ŝĚĞŽůŽŐŝĐĂůǀĂůƵĞƐ ? ‘cumulación ? ?ŚĞƌĞ ?ŚĂƐŵĂũŽƌĞǀĂůuative implications which could not be 
predicted without area-specific political and economic expertise. Perhaps a multi-retranslation 
corpus could be used to discover which items provoke variation, as a proxy for such knowledge? If 
not, what would it discover?  
 
3. Project Description 
Cheesman et al.: Multi-Retranslation Corpora: Visibility, Variation, Value and Virtue 
 
10 
 
A multi-retranslation corpus will contain versions of various kinds; complete, fragmentary, edited, 
adapted versions; versions derived from (a version of) the original-language translated work, or from 
intermediaries in the translating language, and/or other languages; versions in various media; for 
various audiences (popular, scholarly, restricted); in mono-, bi- or plurilingual formats; from various 
periods and places; produced and received under various economic, political, institutional and 
cultural-linguistic conditions. An obvious lay question is: Which one is best? But the problem is 
already clear: By what criteria, or whose, do we judge? Models for assessing professional 
translations (House, 1997) are predicated on full and precise rendering of the source, but work less 
ǁĞůůǁŝƚŚĐƌĞĂƚŝǀĞŐĞŶƌĞƐ ?ǁŚĞƌĞƐƵĐŚ ‘ĨŝĚĞůŝƚǇ ? is often subordinated to effect in the target culture. 
Retranslations of poetry, plays, novels, religious or philosophical works can be very successful (i.e. 
 ‘ŐŽŽĚ ? ?ĨŽƌŵĂŶǇƉĞŽƉůĞ )ǁŝƚŚŽƵƚďĞŝŶŐĂƚĂůůĐŽŵƉůĞƚĞŽƌĂĐĐƵƌĂƚĞ ?ƌĞůĂƚĞĚƋƵĞƐƚŝŽŶŝƐ PtŚǇĚŽ
most retranslations have brief lives (just one publication, or media or performance use), while others 
 W backed by some institutional authority  W become canonical, and have many editions, revisions and 
re-uses, over generations? Does the answer lie in linguistic, textual qualities of the translation, 
measured in terms of its relation to the original work? Or in some qualities of it, measured in 
relation to alternative versions or other target culture corpora? Or does it lie solely in institutional 
factors? 
Our project does not comprehensively address these questions. It grew out of a particular 
piece of translation criticism, and the intuition that digital tools could be developed to explore 
patterns in variation among multiple (re)translations, in themselves, in relation to target cultural 
contexts, and in relation to the translated work. Before knowing any of the above-mentioned 
studies, Cheesman wanted to find ways to compare a large collection of German translations and 
ĂĚĂƉƚĂƚŝŽŶƐŽĨ^ŚĂŬĞƐƉĞĂƌĞ ?ƐƉůĂǇ ?The Tragedy of Othello, The Moor of Venice (see corpus 
overviews in section 3.2 below).
6
 His interest was as a researcher in German and comparative 
literature and culture. He had worked on a recent, controversial version of Othello (Cheesman, 
2010), and wondered how it related to others. He manually examined over 30 translations (1766-
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2010) of a very small sample: a 14-ǁŽƌĚƌŚǇŵŝŶŐĐŽƵƉůĞƚ ?Ă ‘ĐƌŝƚŝĐĂůŵŽŵĞŶƚ ?ǁŚŝĐŚŝƐƌŝĐŚŝŶĂĨĨĞĐƚ ?
evaluation, and ambiguity (Cheesman, 2011).
7
 His study showed how differences among the 
translations traced a 250-year-long conversation about human issues in the work  W gender, race, 
class, political power, interpersonal power, and ethics. Could digital tools help to explore such 
questions and communicate their interest to a wider public? The couplet he had selected was clearly 
more variously translated than most passages in the play. So he wondered if we could devise an 
algorithmic analysis which would identify all the most variously translated passages, in order to steer 
further research.  
A proof-of-ĐŽŶĐĞƉƚƚŽŽůƐĞƚ ? ‘dƌĂŶƐůĂƚŝŽŶƌƌĂǇWƌŽƚŽƚǇƉĞ ? )ǁĂƐďƵŝůƚ ?ƵƐŝŶŐĂƐƚĞƐƚĚĂƚĂĂ
corpus of 38 hand-curated digital texts of German translations and adaptations of part of the play: 
Othello ?Đƚ ? ?^ĐĞŶĞ ? ?dŚŝƐŝƐĂďŽƵƚ ? ? ? ? ?ĐŽŶƚŝŶƵŽƵƐǁŽƌĚƐŽĨƚŚĞƉůĂǇ ?Ɛ ? ? ? ? ? ? ?ŝŶŶŐůŝƐŚ P ? ? ?
ůŝŶĞƐĂŶĚ ? ?ƐƉĞĞĐŚĞƐ ?ŝŶEĞŝůů ?Ɛ ? ? ? ?ĞĚŝƚŝŽŶ ) ?dŚĞƌĞƐƚƌŝĐƚĞĚƐĂŵƉůĞƐŝǌĞǁĂƐĚƵĞƚŽƌĞƐƚƌŝĐƚĞĚ
resources for curating transcriptions, and translation copyright limitations. Versions were procured 
from libraries, second-hand book-sellers, and theatre publishers (who distribute texts not available 
through the book trade). Digital transcription stripped out original formatting and paratexts 
(prefaces, notes, etc). The transcriptions were minimally annotated, marking up speech prefixes, 
speeches, and stage directions. The brief for the programmers (Flanagan and Thiel) was to build 
visual web interfaces enabling the user to: align a set of versions with a base text and so create a 
parallel multi-version corpus;
8
 obtain overviews of corpus metadata and aligned text data; navigate 
parallel text displays; apply an algorithmic analysis to explore the differing extent to which base text 
segments provoke variation among translations; customise this analysis and create various forms of 
data output to support cultural analyses. 
 
3.1 Aligner 
An electronic Shakespeare text was manually collated with a recent edition, to give us a base text 
inclusive of historic variants.
9
 Then we needed to align it segmentally with the versions. Existing 
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open tools for working with text variants (e.g. Juxta collation software)
10
 lack necessary functionality; 
so do existing computer-assisted translation tools; perhaps such software could be adapted; at any 
rate we built a web-based tool from scratch. The developer, Flanagan, explains its two main 
components: 
Ebla: stores documents, configuration details, segment and alignment information, calculates variation 
statistics, and renders documents with segment/variation information. 
Prism: provides a web-based interface for uploading, segmenting and aligning documents, then visualizing 
document relationships. Areas of interest in a document are demarcated using segments, which also can be 
nested or overlapped. Each segment can have an arbitrary number of attributes. For a play these might be 
 ‘type ? (with values such as  ‘Speech ?,  ‘Stage Direction ?), or  ‘Speaker ? (with values such as  ‘Othello ?, 
 ‘Desdemona ?), and so on.   
(Flanagan in: Cheesman, Flanagan and Thiel, 2012) 
Hand- or machine-ŵĂĚĞĂƚƚƌŝďƵƚĞƐƐƵĐŚĂƐ ‘ŝƌŽŶǇ ? ? ‘ǀĂƌŝĂŶƚĨƌŽŵƐŽƵƌĐĞǆ ? ? ‘ĐƌƵǆ ? ? ‘ďŽĚǇƉĂƌƚǇ ? ?
 ‘ĂĨĨĞĐƚǌ ? ? ‘ƐǇůůŽŐŝƐŵ ? ? ‘ƚƌŽĐŚĞĞ ? ? ‘ĞŶũĂŵďĞŵĞŶƚ ? ?ĞƚĐĂƌĞ ƋƵĂůůǇƉŽƐƐŝďůĞ ?But all would require time-
consuming tagging. /ŶĨĂĐƚǁĞŚĂǀĞǁŽƌŬĞĚŽŶůǇǁŝƚŚ ‘ƚǇƉĞ P^ƉĞĞĐŚ ? ?^ĞŐŵĞŶƚƉŽƐŝƚŝŽŶƐĂƌĞƐƚŽƌĞĚĂƐ
character offsets within documents, and texts can be edited without losing this information 
(transcription errors keep being discovered). Segmented documents are aligned in an interactive 
WYSIWYG ƚŽŽů ?ǁŚĞƌĞĂŶ ‘ĂƵƚŽ-ĂůŝŐŶ ?ĨƵŶĐƚŝŽŶĂůŝŐŶƐĂůůƚŚĞŶĞǆƚƐĞŐŵĞŶƚƐŽĨƐƉĞĐŝĨŝĞĚĂƚƚƌŝďƵƚĞ ?&Žƌ
Othello ?ĞǀĞƌǇƐƉĞĞĐŚƉƌĞĨŝǆ ?ƐƉĞĞĐŚĂŶĚ ‘ŽƚŚĞƌ ?ƐƚƌŝŶŐŝƐĂƵƚŽŵĂƚŝĐĂůůǇƉƌĞ-defined as a segment of 
that type. Any string of typographic characters in a speech can be manually defined as a segment 
and aligned. Thiel and colleagues at Studio Nand built visual interfaces on top of Prism, including 
parallel-text views tailor-made for dramatic texts (base text and ĂŶǇƚƌĂŶƐůĂƚŝŽŶ ) ?ĂŶĚƚŚĞ ‘ĚĚǇĂŶĚ
sŝǀ ?ǀŝĞǁĚŝƐĐƵƐƐĞĚďĞůŽǁ ?ƐĞĐƚŝŽŶ ? ) ?dŚŝĞůĚŽĐƵŵĞŶƚĞĚƚŚĞĚĞƐŝŐŶƉƌŽĐĞƐƐ ? ? ? ? ?ď ) ?,ĞĂůƐŽ
sketched a scalable, zoomable multi-parallel view of base text and all aligned versions, an overview 
model which remains to be developed as an interface for combined reading and analysis (2014a).
11
  
 
3.2 Corpus Overviews 
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Visual overviews of a corpus support distant readings of text and/or metadata features.  We devised 
three. An online, interactive time-map of historical geography shows when and where versions were 
written and published (performances are a desideratum); it identifies basic genres (published books 
for readers, books for students, theatre texts), and provides bio-bibliographical information (Thiel, 
2012). A stylometriĐĚŝĂŐƌĂŵŝƐĚŝƐĐƵƐƐĞĚŝŶ^ĞĐƚŝŽŶ ? ? ? ? ? ?&ŝŐƵƌĞ ? ) ? ‘ůŝŐŶŵĞŶƚŵĂƉƐ ?ĚĞƉŝĐƚƚŚĞ
information created by segment alignment (Figure 1).  
 
3.2.1 Alignment Maps 
 
Figure 1: Alignment maps of 35 x German  Othello 1.3 (1766-2010) 
 
Alignment maps, developed by ThiĞů ?ĂƌĞ ‘ďĂƌĐŽĚĞ ?-ƚǇƉĞŵĂƉƐǁŚŝĐŚƐŚŽǁŚŽǁĂƚƌĂŶƐůĂƚŝŽŶ ?Ɛ
constituent textual parts (here: speeches) align with a similar map of the base text. Figure 1 shows 
35 such maps, in chronological sequence. Each left-hand block represents the English base text of 
Othello 1.3, the right-hand block represents a German text, and the connecting lines represent 
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alignments in the system. Within each block, horizontal bars represent speeches (in sequence top to 
bottom) and thickness represents their length, measured in ǁŽƌĚƐ ?KƚŚĞůůŽ ?ƐůŽŶŐĞƐƚƐƉĞĞĐŚŝŶƚŚĞ
scene (and the play) is highlighted. Small but significant differences in overall length can be noticed: 
translations tend to be longer than the translated texts, so it is interesting to spot versions which are 
complete yet more concise, such as Gundolf in 1909. We can see which versions, in which passages, 
make cuts, reduce, expand, transpose, or add material which could not be aligned with the base 
text. In the centre of the figure, the German translation (by Felsenstein and Stueber, 1964 edition) of 
ƚŚĞ/ƚĂůŝĂŶůŝďƌĞƚƚŽ ?ďǇŽŝƚŽ )ŽĨsĞƌĚŝ ?ƐŽƉĞƌĂOtello (1887) is a good example of omission, addition, 
and transposition. Omissions and additions are also evident in the recent stage adaptations on the 
bottom line. Zimmeƌ ?ůŝŬĞŽŝƚŽ ?ĂƐƐŝŐŶƐKƚŚĞůůŽ ?ƐůŽŶŐƐƉĞĞĐŚƚŽŵƵůƚŝƉůĞƐƉĞĂŬĞƌƐ ?/ŶŽƵƌŽŶůŝŶĞ
ƐǇƐƚĞŵ ?ƚŚĞƐĞŵĂƉƐƐĞƌǀĞĂƐŶĂǀŝŐĂƚŝŽŶĂůƚŽŽůƐĂůŽŶŐƐŝĚĞƚŚĞƚĞǆƚƐŝŶdŚŝĞů ?ƐƉĂƌĂůůĞů-text views. Each 
bar representing a speech is also tagged with the relevant speech prefiǆ ?ƐŽĂŶǇĐŚĂƌĂĐƚĞƌ ?ƐƉĂƌƚĐĂŶ
be highlighted and examined. Aligned segments are rapidly, smoothly synched in these interfaces, 
assisting exploratory bilingual reading. 
 
3.2.2 Stylometric Network Diagram 
Figure 2 depicts a stylometric analysis of relative Most Frequent Word frequencies in 7000-word 
chunks of 40 German versions of Othello, carried out by Rybicki using the Stylo script and the Gephi 
visualization tool.
12
 The network diagram shows (a) relations of general similarity between versions, 
represented by relative proximity (clustering), and (b) similarities in particular sets of frequency 
counts, represented by connecting lines; their thickness or strength represents degree of similarity. 
These lines (edges) can indicate intertextual relations: dependency of some kind, including potential 
plagiarism. Directionality can be inferred from date labels on nodes. For example, the version by 
Bodenstedt (1867, near top centre) was revised in the strongly connected version by Rüdiger (1983). 
This confirms data on his title page. Other results, as we will see, are more surprising: spurs to 
further research. 
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Figure 2: Stylometric analysis of 40 German Othellos 
Node label key: Translator_Date. Prefix: Baud = version of Baudissin [1832]. Suffixes: _Pr = prose study edition. No suffix 
= other book. _T = theatre text (no book trade distribution). _X = theatre text, not performed (only version by a woman).  
The x/y axes are not meaningful. The analysis involves hundreds of counts using differing 
parameters: the diagram is a design solution to the problem of representing high-dimensional data 
in a two-dimensional plane. Removing or adding even one version produces a different layout and 
can re-arrange clusters. Moreover, the analysis process is so complex that we cannot specify which 
text features lie behind the results. Broadly, though, the diagram can be read historically, right to 
left: a highly formal poetic theatre language gives way to increasingly informal, colloquial style. 
Nine versions are revisions, editions or rewritings of the canonical translation by Baudissin 
(originally 1832 ?ŝŶƚŚĞĨĂŵĞĚ ‘^ĐŚůĞŐĞů-dŝĞĐŬ ?^ŚĂŬĞƐƉĞĂƌĞĞĚŝƚŝŽŶ) (see: Sayer, 2015). Most are 
quite strongly connected and closely clustered, but the apparent stylometric variety is a surprise. 
The long, weak line connecting the cluster to the heavily revised stage adaptation by Engel in 1939 
(upper left) is to be expected ?ďƵƚƚŚĞůĞŶŐƚŚĂŶĚǁĞĂŬŶĞƐƐŽĨƚŚĞĐŽŶŶĞĐƚŝŽŶǁŝƚŚtŽůĨĨ ?Ɛ ? ? ? ?
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published edition (lower right) is more of a surprise. His title page indicated a modestly revised 
canonical text, but stylometry suggests something more radical is going on.
13
  
Above all, this analysis reveals the salience of historical period. Distinct clusters are formed 
by all the early C19 versions (mid-right), arguably all the late C19 versions (top), most of the late C20 
versions (lower left), and all the C21 versions (far left). The C21 versions are all idiosyncratic 
adaptations (cf. Figure 1, bottom line). It is surprising to see how similar they appear, in stylometric 
terms, relative to the rest of the corpus. And what do the strong links among them indicate? Mutual 
influence, plagiarism, common external influence? What about the lines leading from Gundolf (1909, 
low centre) across to Swaczynna (1972), to Laube (1978), to Günther (1992)? Günther is the most 
celebrated living German Shakespeare translator: do these lines trace his debts to less famous 
precursors? Period outliers are also interesting. Zeynek appears to be writing a C19 style in the 
1940s. The unknown Schwarz (1941) is curiously close to the famous Fried (1972). Rothe (extreme 
bottom left) is writing in a late C20 style in 1956. This throws interesting new light on the notorious 
 ‘ZŽƚŚĞĐĂƐĞ ?ŽĨƚŚĞtĞŝŵĂƌZĞƉƵďůŝĐĂŶĚEĂǌŝǇĞĂƌƐ PŚĞǁĂƐǀŝĐƚŝŵŝƐĞĚĨŽƌŚŝƐ ‘ůŝďĞƌĂů ? ? ‘ŵŽĚĞƌŶ ?
approach to translation (von Ledebur, 2002).  
Genre is salient, too. A very distinct cluster, bottom right, includes all versions designed for 
study and written in prose (rather than verse). This includes our two earliest versions (1766 and 
1779) and two published 200 years later (1976, 1985). Strongly interconnected, weakly connected 
with any other versions, this cluster demonstrates the flaw in the approach of Altintas et al. (2007). 
Differences in the use of German represented by distances across the rest of graph cannot be due to 
any general historical changes in the language. They reflect changes in the specific ways German is 
used by translators of Shakespeare for the stage, and/or for publications aimed at people who want 
to read his work for pleasure.  
 
3.3 The ?Eddy and Viv? Interface 
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Overviews are invaluable, but the core of our system is a machine for examining differences at small 
ƐĐĂůĞ ?dŚĞŵĂĐŚŝŶĞŝŵƉůĞŵĞŶƚƐĂŶĂůŐŽƌŝƚŚŵǁĞĐĂůůĞĚ ‘ĚĚǇ ? ?14 to measure variation in a corpus of 
ƚƌĂŶƐůĂƚŝŽŶƐŽĨƐŵĂůůƚĞǆƚƐĞŐŵĞŶƚƐ ?ĚĚǇ ?ƐĨŝŶĚŝŶŐƐĂƌĞƚŚĞŶĂŐŐƌĞŐĂƚĞĚĂŶĚƉƌŽũĞĐƚĞĚŽŶƚŽƚŚĞďĂƐĞ
ƚĞǆƚƐĞŐŵĞŶƚƐďǇƚŚĞĂůŐŽƌŝƚŚŵ ‘sŝǀ ? ? ‘ǀĂƌŝĂƚŝŽŶŝŶǀĂƌŝĂƚŝŽŶ ? ) ?/ŶĂŶŝŶƚĞƌĨĂĐĞďƵŝůƚďǇdŚŝĞů ?ŽŶƚŚĞ
ďĂƐŝƐŽĨ&ůĂŶĂŐĂŶ ?ƐǁŽƌŬ ?ƵƐĞƌƐǀŝĞǁƚŚĞƐĐƌollable base text (Figure 3: left column) and can select 
any previously defined and aligned segment: this calls up the translations of it, in a scrollable list 
(Figure 3: right columns). The list can be displayed in various sequences (transition between 
sequences is a pleasingly smooth visual effect) by selecting from a menu: order by date; by the 
ƚƌĂŶƐůĂƚŽƌ ?ƐƐƵƌŶĂŵĞ ?ďǇůĞŶŐƚŚ ?Žƌ ?ĂƐƐŚŽǁŶŝŶ&ŝŐƵƌĞ ? )ďǇĚĚǇ ?ƐĂůŐŽƌŝƚŚŵŝĐĂŶĂůǇƐŝƐŽĨƌĞůĂƚŝǀĞ
distinctiveness. Eddy metrics are displayed with the translations, and also represented by a yellow 
horizontal bar which is longer, the higher the relative value.  
 
Figure 3: Eddy and Viv interface (screenshot) 
tĞĚĞĨŝŶĞĚ ‘ƐĞŐŵĞŶƚ ? ?ďǇĚĞĨĂƵůƚ ?ĂƐĂ ‘ŶĂƚƵƌĂů ?ĐŚƵŶŬŽĨĚƌĂŵĂƚŝĐƚĞǆƚ PĂŶĞŶƚŝƌĞƐƉĞĞĐŚ ?ŝŶ
semi-automated alignment. Manual definition of segments (any string within a speech) is possible, 
but defining and aligning such segments in 40 versions is time-consuming. In future work we intend 
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to use the more standard definition: segment = sentence (not that this would simplify alignment, 
since translation and source sentence divisions frequently do not match). Eddy compares the 
wording of each segment version with a corpus word list: here the corpus is the set of aligned 
segment versions. No stop words are excluded; no stemming, lemmatisation or parsing is 
performed. Flanagan explains how the default Eddy algorithm works: 
Each word in the corpus word list [the set of unique words for all versions combined] is considered as 
representing an axis in N-dimensional space, where N is the length of the corpus word list. For each version, a 
point is plotted within this space whose co-ordinates are given by the word frequencies in the version word list 
for that version. (Words not used in that version have a frequency of zero.) The position of a notional  ‘average ? 
translation is established by finding the centroid of that set of points. An initial  ‘Eddy ? variation value for each 
version is calculated by measuring the Euclidean distance between the point for that version and the centroid. 
Flanagan in Cheesman, Flanagan, and Thiel (2012-13) 
This default Eddy algorithm is based on the vector space model for information retrieval. Given a set 
S of versions {a, b, c ...} where each version is a set of tokens {t1, t2, t3 ... tn}, we create a set U of 
unique tokens from all versions in S (i.e. a corpus word list). For each version in S we construct 
vectors of attributes A, B, C ... where each attribute is the occurrence count within that version of 
the corresponding token in U, that is: 
 
We construct a further vector Z to represent the centroid of A, B, C ... such that 
 
Then, for a version a, the default Eddy value is calculated as: 
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This default Eddy formula is used in the experiments reported below, coupled with a formula for Viv 
as the average (arithmetic mean) of Eddy values. Other versions of the formulae can be selected by 
users,
15
 e.g. an alternative Eddy value based on angular distance, calculated as: 
 
Work remains to be done on testing the different algorithms, including the necessary normalisation 
for variations in segment length.
16
  
Essentially, Eddy assigns lower metrics to wordings which are closer to the notional average, 
and higher metrics to more distant ones. So, Eddy ranks versions on a cline from low to high 
distinctiveness, or originality, or unpredictability. It sorts common-or-garden translations from 
interestingly different ones. 
Viv shows where translators most and least disagree, by aggregating Eddy values for 
versions of the base text segment, and projecting the result onto the base text segment. Viv metrics 
for segments are displayed if the text is brushed, and relative values are shown by a colour 
annotation (floor and ceiling can be adjusted). As shown in Figure 3, the base text is annotated with 
a colour underlay of varying tone. Lighter tone indicates relatively low Viv (average Eddy) for 
ƚƌĂŶƐůĂƚŝŽŶƐŽĨƚŚĂƚƐĞŐŵĞŶƚ ?ĂƌŬĞƌƚŽŶĞŝŶĚŝĐĂƚĞƐŚŝŐŚĞƌsŝǀ ?^ŚĂŬĞƐƉĞĂƌĞ ?ƐƚĞǆƚĐĂŶŶŽǁďĞƌĞĂĚ
by the light of translations (Cheesman, 2015).  
Sometimes it is obvious why translators disagree more or less ?/Ŷ&ŝŐƵƌĞ ? ?ZŽĚĞƌŝŐŽ ?ƐŽŶĞ-
ǁŽƌĚƐƉĞĞĐŚ ‘/ĂŐŽ- ?ŚĂƐĂǁŚŝƚĞƵŶĚĞƌůĂǇ PĞǀĞƌǇǀĞƌƐŝŽŶŝƐƚŚĞƐĂŵĞ ?dŚĞƵŬĞ ?ƐĐŽƵƉůĞƚďĞŐŝŶŶŝŶŐ
 ‘/ĨǀŝƌƚƵĞŶŽĚĞůŝŐŚƚĞĚďĞĂƵƚǇůĂĐŬ Q ? ?ƚŚĞƐƵďũĞĐƚŽĨŚĞĞƐŵĂŶ ?ƐŝŶŝƚŝĂůƐƚƵĚŝĞƐ ) ?ŚĂƐƚŚe darkest 
underlay. As we knew, translators (and editors, performers, and critics) interpret this couplet in 
ǁŝĚĞůǇǀĂƌǇŝŶŐǁĂǇƐ ?/ŶƚŚĞƐĐƌĞĞŶƐŚŽƚ ?ƚŚĞƵŬĞ ?ƐĐŽƵƉůĞƚŚĂƐďĞĞŶƐĞůĞĐƚĞĚďǇƚŚĞƵƐĞƌ PƉĂƌƚŽĨƚŚĞ
list of versions can be seen on the right. Machine Translations back into English are provided, not 
that they are always helpful.  
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Unlike the TRAViz system (Jänicke et al., 2015), ours does not represent differences between 
versions in terms of edit distances, and translation choices in terms of dehistoricised decision 
pathways. Our system preserves key cultural information (historical sequence). It can better 
represent very large sets of highly divergent versions. The TRAViz view of two lines from our Othello 
corpus (Jänicke et al., 2015, Figure 17) is a bewilderingly complex graph. With highly divergent 
versions of longer translation texts, TRAViz output is scarcely readable. Crucially there is no 
representation of the translated base text. The Eddy and Viv interface is (as yet) less adaptable to 
other tasks, but better suited to curiosity-driven cross-language exploration.
17
  
 
4. Experiments with Eddy and Viv 
4.1 Eddy and ?Virtue? A fig!? 
dŽŝůůƵƐƚƌĂƚĞĚĚǇ ?ƐǁŽƌŬŝŶŐ ?dĂďůĞ ?ƐŚŽǁƐĚĚǇƌĞƐƵůƚƐ ?ŝŶƐŝŵƉůŝĨŝĞĚƌĂŶŬƚĞƌŵƐ ? ‘ŚŝŐŚ ? ? ‘ůŽǁ ?Žƌ
unmarked intermediate), for 32 chronologically listed versions of a manually aligned segment with a 
ǀĞƌǇŚŝŐŚsŝǀǀĂůƵĞ P ‘sŝƌƚƵĞ ?ĨŝŐ ? ? ?Othello  ? ? ? ? ? ? ? ) ?ŶĞǆĐůĂŵĂƚŝŽŶŝƐĂůǁĂǇƐ ?ŝŶDƵŶĚĂǇ ?ƐƚĞƌŵƐ ?
 ‘ĂƚƚŝƚƵĚĞ-ƌŝĐŚ ? ?ďƵƌĚĞŶĞĚǁŝƚŚĂĨĨĞĐƚ ?ƚŚŝƐŽŶĞŝƐĂ ‘ĐƌŝƚŝĐĂůƉŽŝŶƚ ?ĨŽƌƐĞǀĞƌĂůƌĞĂƐŽŶƐ ?Virtue is a very 
ƐŝŐŶŝĨŝĐĂŶƚƚĞƌŵŝŶƚŚĞƉůĂǇ ?ĂŶĚĐƌƵĐŝĂůůǇĂŵďŝŐƵŽƵƐ PŝŶ^ŚĂŬĞƐƉĞĂƌĞ ?ƐƚŝŵĞŝƚŵĞĂŶƚnot only  ‘ŵŽƌĂů
excellence ?ďƵƚĂůƐŽ ‘ĞƐƐĞŶƚŝĂůŶĂƚƵƌĞ ?, Žƌ ‘ůŝĨĞĨŽƌĐĞ ?, ĂŶĚ ‘ŵĂŶůŝŶĞƐƐ ? ?18 The speaker here is Iago, 
responding ƚŽZŽĚĞƌŝŐŽ ?ǁŚŽŚĂƐũƵƐƚĚĞĐůĂƌĞĚƚŚĂƚŚĞĐĂŶ ?ƚŚĞůƉůŽǀŝŶŐƚŚĞŚĞƌŽŝŶĞ ?ĞƐĚĞŵŽŶĂ P ‘ Q
it is not in my virtue to amend it. ?ZŽĚĞƌŝŐŽŵĞĂŶƐ PŶŽƚŝŶŵǇŶĂƚƵƌĞ ?my power over myself, my 
male strength. But /ĂŐŽ ?ƐƌĞƐƉŽŶƐĞŝŵƉůŝĞƐƚŚĞŵŽƌĂůŵĞĂŶŝŶŐ ?ƚŽŽ ?dŚĞŶ ? ƚŚĞƉŚƌĂƐĞ ‘ĨŝŐ ? ?ŝƐgross 
ƐĞǆƵĂůŝŶŶƵĞŶĚŽ ? ‘&ŝŐ ?ŵĞĂŶƚǀĂŐŝŶĂ ?dŚĞĞǆƉƌĞƐƐŝŽŶĚĞƌŝǀĞƐĨƌŽŵ^ƉĂŶŝƐŚĂŶĚƌĞĨĞƌƐƚŽĂŶŽďƐĐĞŶĞ
hand gesture: intense affect (see Neill, 2006: 235). (The expression  ‘/ĚŽŶ ?ƚŐŝǀĞ ?ĐĂƌĞĂĨŝŐ ? ?ǁĂƐŽŶĐĞ
commonplace, and often used euphemisticĂůůǇĨŽƌ ‘ĨƵĐŬ ? ?ĂǁŽƌĚ^ŚĂŬĞƐƉĞĂƌĞŶĞǀĞƌƵƐĞƐ.) 
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Table 1: 'Virtue? A fig' in 32 German translations (1766-2012) 
dŚĞůŽǁĞƐƚĂŶĚŚŝŐŚĞƐƚƐĞǀĞŶĚĚǇƌĂŶŬŝŶŐƐĂƌĞŝŶĚŝĐĂƚĞĚ ?ĚĚǇ ?ƐůŽǁĞƐƚ-scoring translation 
is  ‘dƵŐĞŶĚ ?YƵĂƚƐĐŚ ? ? ? ? ? ? ? ? ? ) ?Tugend is the modern dictionary translation of (moral) virtue. 
Quatsch is a harmless expression of disagreement: a bowdlerized translation (bowdlerization is clear 
in most versions here).
19
 The Eddy score is low because most translations (until 1985) use Tugend 
and several also use Quatsch ?ĚĚǇ ?ƐŚŝŐŚĞƐƚƐĐŽƌĞŝƐĨŽƌ ‘Charakter? Am Arsch der Charakter! ? ? ? ? ? ) ? 
dŚŝƐŝƐĂŝŵŽŐůƵ ?ƐĐŽŶƚƌŽǀĞƌƐŝĂůĂĚĂƉƚĂƚŝŽŶŽĨ ? ? ? ? ?ǁŝƚŚŚŝĐŚŚĞĞƐŵĂŶ ?ƐǁŽƌŬŽŶOthello began 
(2010). No other translation uses those words, including the preposition am and article der. 
Charakter ĂĐĐƵƌĂƚĞůǇƚƌĂŶƐůĂƚĞƐƚŚĞŵĂŝŶƐĞŶƐĞŽĨ^ŚĂŬĞƐƉĞĂƌĞ ?Ɛvirtue here, and Arsch fairly renders 
 ‘ĨŝŐ ? ?dŚŝƐŝƐĂŵŽŶŐƚŚĞƉŚŝůŽůŽŐŝĐĂůůǇŝŶĨŽƌŵĞĚƚƌĂŶƐůĂƚŝŽŶƐŽĨvirtue  ?ĂƐ ‘ĞŶĞƌŐǇ ? ? ‘ƐƚƌĞŶŐƚŚ ? ?
 ‘ƉŽǁĞƌ ? ) ?ĂƐĞƌŝĞƐǁŚŝĐŚďĞŐŝŶƐǁŝƚŚ^ĐŚǁĂƌǌŝŶ ? ? ? ? ? ? ? ? ) ?/ƚŝƐĂůƐŽĂŵŽŶŐƚŚĞƐǇŶƚĂĐƚŝĐĂůůǇ
expansive translations, with colloquial speech rhythms, which begin with Zeynek, pre-1948 (#15).
20
 
Both series become predominant following the prestigious Fried in 1972 (#21).  
Reading versions both historically and with Eddy, in our interface, makes for a powerful tool. 
Here the historical distribution of Eddy rankings confirms what we already know about changes in 
Shakespeare translation. The lowest mostly appear up to 1926. The highest mostly appear since 
1972 (recall Figure 2: lower left quadrant). Ranking by length in typographical characters is not often 
useful, but with such a short segment its results are interesting, and similar ƚŽĚĚǇ ?Ɛ ?Dost of the 
shortest are up to 1947, and most of the longest since 1972: that shift towards more expansive, 
colloquial translations, again.  
^ŝŵŝůĂƌŚŝƐƚŽƌŝĐĂůĚĚǇƌĞƐƵůƚƐĂƌĞĨŽƵŶĚĨŽƌŵĂŶǇƐĞŐŵĞŶƚƐŝŶŽƵƌĐŽƌƉƵƐ ?Ŷ ‘ĚĚǇ,ŝƐƚŽƌǇ ?
ŐƌĂƉŚ ?ƉůŽƚƚŝŶŐǀĞƌƐŝŽŶƐ ?Ăverage Eddy on a timeline, can be generated: it shows Eddy average rising 
in this corpus since about 1850. This may be a peculiarity of German Shakespeare. It may be an 
artefact of the method. But it is conceivable that, with further work, the period of an unidentified 
translation might be predicted by examining its Eddy metrics.  
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Eddy and Viv results for any selected segments, based on the full corpus or a selected subset 
of versions, can be retrieved and explored in several forms of chart, table, and data export. The 
ŝŶƚĞƌĂĐƚŝǀĞ ‘ĚĚǇsĂƌŝĂƚŝŽŶ ?ĐŚĂƌƚ ?ĨŽƌĞǆĂŵƉůĞ ?ĨĂĐŝůŝƚĂƚĞƐĐŽŵƉĂƌŝƐŽŶƐďĞƚǁĞĞŶŽŶĞƚƌĂŶƐůĂƚŽƌ ?Ɛ
work and that of any set of others (e.g. her precursors and rivals). It plots Eddy results for selected 
versions against segment position in the ƚĞǆƚ ?ĂŶǇǀĞƌƐŝŽŶ ?ƐŐƌĂƉŚĐĂŶďĞĚŝƐƉůĂǇĞĚŽƌŶŽƚ
(simplifying focus on the translation of interest); when a node is brushed, the relevant bilingual 
segment text is displayed.  
ĚĚǇ ?ƐǁĞĂŬŶĞƐƐĞƐĂƌĞĞǀŝĚĞŶƚŝŶdĂďůĞ ? ?ƚŽŽ ?/ƚĨĂŝůƐƚŽŚŝŐŚůŝŐŚƚƚŚĞŽŶůǇŽne-word 
ƚƌĂŶƐůĂƚŝŽŶ ? ? ? ? ) ?ŽƌƚŚĞŽŶĞŐŝǀŝŶŐ ‘ĨŝŐ ?ĨŽƌ ‘ĨŝŐ ? ? ? ? ? ) ŽƌƚŚĞŽŶĞǁŝƚŚƚŚĞ'ĞƌŵĂŶĞƋƵŝǀĂůĞŶƚŽĨ
 ‘ĨƵĐŬ ? ? ? ? ? ) ?ĞǆƉƌĞƐƐŝŶŐƚŚĞŽďƐĐĞŶŝƚǇǁŚŝĐŚƌĞŵĂŝŶƐĐŽŶĐĞĂůĞĚĨƌŽŵmost German readers and 
audiences. We still need to sort ordinary translations from extraordinary and innovative ones in 
more sophisticated ways. Eddy also fails to throw light directly on genetic and other intertextual 
ƌĞůĂƚŝŽŶƐ ?^ŽŵĞĂƌĞŝŶĚŝĐĂƚĞĚŝŶƚŚĞ ‘/ŶƚĞƌƚĞǆƚƐ ?ĐŽůƵŵŶŝŶdĂďůĞ ? PƚŚĞƉƌŽďĂďůĞŝŶĨůƵĞŶĐĞŽĨƐŽŵĞ
prestigious retranslations is apparent in several cases, as is the possible influence of some obscure 
ones. Such dependency relations require different methods of analysis and representation. 
Stylometric analysis (Section 3.2.2) provides pointers. More advanced methods must also 
encompass negative influence, or significant non-imitation. Table 1 shows  W and this result is typical 
too  W that the canonical version (#5), the most often read and performed German Shakespeare text 
from 1832 until today, is not copied or even closely varied. That is no doubt because of risk to a 
ƌĞƚƌĂŶƐůĂƚŽƌ ?ƐƌĞƉƵƚĂƚŝŽŶ ?ZĞƚƌĂŶƐůĂƚŽƌƐŵƵƐƚĚŝĨĨĞƌĞŶƚŝĂƚĞŚĞŝƌǁŽƌŬĨƌŽŵǁŚĂƚƚŚĞƉƵďůŝĐĂŶĚƚŚĞ
specialists know (Hanna, 2016).  
The tool we built is a prototype. Eddy is admittedly imperfect. But its real virtue lies in the 
power it gives to Viv, enabling us to investigate to what extent base text features and properties 
might correlate with differences among translations. Even that is only a start, as Flanagan points out: 
Ebla can be used to calculate different kinds of variation statistics for base text segments based on aligned 
corpus content. These can potentially be aggregated-up for more coarse-grained use. The results can be 
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navigated and explored using the visualization functionality in Prism. However, translation variation is just one 
of the corpus properties that could be investigated. Once aligned, the data could be analysed in many other 
ways.  
(Flanagan in: Cheesman, Flanagan and Thiel, 2012) 
 
4.2 ?Viv? in Venice 
An initial Viv analysis of Othello 1 ? ? ?ŝŶǀŽůǀŝŶŐĂůůƚŚĞ ? ?ŶĂƚƵƌĂů ‘ƐƉĞĞĐŚ ?ƐĞŐŵĞŶƚƐ ?ǁĂƐƌĞƉŽƌƚĞĚ
(Cheesman, 2015).
21
 It found that the highest Viv-value segments tended to be (a) near the start of 
the scene, (b) spoken by the Duke of Venice, who dominates that scene, but appears in no other, 
and (c) rhyming couplets (rather than blank verse or prose). There are 12 rhyming couplets in the 
scene; two are speech segments; both were in the top ten of 92 Viv results. No association was 
found between Viv value and perceptible attitudinal intensity, or any linguistic features. We did find 
some high-Viv segments associated with specific cross-cultural translation challenges. Highest Viv 
ǁĂƐĂƐƉĞĞĐŚďǇ/ĂŐŽǁŝƚŚƚŚĞƉŚƌĂƐĞ ‘ƐŝůůǇŐĞŶƚůĞŵĂŶ ? ?ǁŚŝĐŚƉƌŽǀŽŬĞƐŵĂŶǇĚŝĨĨĞƌĞŶƚƉĂƌĂƉŚƌĂƐĞƐ ?
But some lower-Viv segments present similar difficulties, on the face of it. There was no clear 
correlation.  
Still, four hypotheses emerged for further research.  
Hypothesis 1: Based on rhyming couplets having high Viv-value: retranslators diverge more 
when they have additional poetic-formal constraints.
22
  
Hypothesis 2: Based on finding (a) above: retranslators diverge more at the start of a text or 
major chunk of text (i.e. at the start of a major task).  
Hypothesis 3: Based on finding (b) above: retranslators diverge more in translating a very 
salient, local text feature in a structural chunk (in this scene: the part of the Duke) and less in 
translating global text features (e.g. here: Othello, Desdemona, Iago).  
Hypothesis 4 relates to low Viv findings. It was somehow disappointing to find that speeches 
by the hero Othello and the heroine Desdemona, including passages which generate much editorial 
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and critical discussion, had moderate, low, or very low Viv scores. Famous passages where Othello 
tells his life story and how he fell in love with Desdemona, or where Desdemona defies her father 
and insists on going to war with Othello, surely present key challenges for retranslators. Perhaps 
passages which have been much discussed by commentators and editors pose less of a cognitive and 
interpretive challenge, as the options are clearly established.
23
 This hypothesis could be investigated 
by marking up passages with a metric based on the extent of associated annotation in editions 
and/or frequency of citation in other corpora. For now, we have speculated that ƚŚĞŚĞƌŽ ?ƐĂŶĚ
ŚĞƌŽŝŶĞ ?ƐƐƉĞĞĐŚĞƐin this particular scene do exhibit common attitudinal, not so much linguistic, but 
dramatic features. In the low-Viv segments, the characters can be seen to be taking care to express 
themselves particularly clearly; even if very emotional, they are controlling that emotion in order to 
ĐŽŶƚƌŽůĂĚƌĂŵĂƚŝĐƐŝƚƵĂƚŝŽŶ ?WĞƌŚĂƉƐƚƌĂŶƐůĂƚŽƌƐƌĞƐƉŽŶĚƚŽƚŚŝƐ ‘ůŽǁĂĨĨĞĐƚ ?ďǇǁƌŝƚŝŶŐůĞƐƐ
differently? But it is difficult to quantify such a text feature and so check Viv results against any 
 ‘ŐƌŽƵŶĚƚƌƵƚŚ ? ? 
dŚĞƌĞŝƐĂŶŽƚŚĞƌƉŽƐƐŝďůĞĞǆƉůĂŶĂƚŝŽŶ PŝŶƚŚĞŵŽƐƚ ‘ĐĂŶŽŶŝĐĂů ?ƉĂƌƚƐŽĨƚŚĞƚĞǆƚ ?ŚĞƌĞ PƚŚĞ
ŚĞƌŽ ?ƐĂŶĚŚĞƌŽŝŶĞ ?ƐƉĂƌƚƐ ) ?ƌĞƚƌĂŶƐůĂƚŽƌƐƉĞƌŚĂƉƐƚƌĞĂĚĂĐĂƌĞĨƵůůŝŶĞďĞƚǁĞĞŶĚŝĨĨĞƌĞŶƚŝĂƚŝŶŐƚŚeir 
work and limiting their divergence from prestigious precursors.
24
 ^ƵĐŚ ‘ƉƌĞƐƚŝŐĞĐƌŝŶŐĞ ?ǁŽƵůĚƌĞůĂƚĞ
to the above-mentioned negative influence, or non-imitation of the most prestigious translations 
(Section 3.4). Precursors act, paradoxically, as both negative and positive constraints on 
retranslators.  
Hypothesis 4: in the most canonical constituent parts of a work, Viv is low, as retranslators 
tend to combine willed distinctiveness with caution, limiting innovation. 
In the initial analysis, the groups of speeches assigned highest and lowest Viv values had 
suspiciously similar lengths. Clearly the normalisation of Eddy calculations for segment length leaves 
something to be desired. The next and latest analysis focused on segments of similar length in order 
to investigate our hypotheses. 
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4.3 ?Viv? in Two-liners 
Table 2 shows the grammatically complete two-line verse passages in Othello 1.3, plus prose 
passages of equivalent length,
25
 in Viv value rank order. A subcorpus of 20 translations was selected 
for better comparability.
26
 The text assigned to each major character part here is reasonably 
representative of their overall part in the scene, counted in lines: Brabantio (sample 18 lines [9 
couplets] / total 61 lines) 0.3, Desdemona (10/31) 0.32, Duke (22/67) 0.33, Iago (14/65) 0.21, Othello 
(20/108) 0.19. 
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Table 2:  ‘sŝǀǀĂůƵĞƐ ?ŝŶtwo-liners in Othello 1.3 generated by 20 German versions 
Hypothesis 1 seems to be confirmed, though more work needs to be done to prove it 
conclusively: high Viv value correlates with poetic-ĨŽƌŵĂůĐŽŶƐƚƌĂŝŶƚ ?/ŶƚŚĞĐŽůƵŵŶ ‘&Žƌŵ ? in Table 2, 
blank verse is the default. Unsurprisingly, rhyming couplets appear mostly in the top half of the 
table, including five of the top 10 items. Translators enjoy responding to the formal challenge of 
rhyming couplets in self-differentiating ways; and they must so respond, or else they very obviously 
plagiarise, because these items are rare in the text and highly noticeable, for audiences or readers.  
Hypothesis 2 is not ĐŽŶĨŝƌŵĞĚ PƐĐĂŶŶŝŶŐƚŚĞĐŽůƵŵŶ ‘ZƵŶŶŝŶŐŽƌĚĞƌ ? ?ƚŚĞƌĞŝƐŶŽƐŝŐŶƚŚĂƚ
translators differentiate their work more at the start of the scene, as they embark on a new chunk of 
the task. That could have been interesting for psycholinguistic and cognitive studies of translation 
(Halverson, 2008). 
Hypothesis 3 seems to be confirmed, but we need much more evidence to be sure we have 
ĚŝƐĐŽǀĞƌĞĚĂŐĞŶĞƌĂůƉĂƚƚĞƌŶ ?^ĐĂŶŶŝŶŐƚŚĞĐŽůƵŵŶ ‘^ƉĞĂŬĞƌ ? ?ƚŚĞƵŬĞ ?ƐƐĞŐŵĞŶƚƐĂƌĞŵŽƌĞ
variously translated than those of other speakers. Even if we exclude rhyming couplets, the Duke is 
over-represented in the upper part of the table. Brabantio and Iago also have some very high-Viv 
lines, but their segments are distributed evenly up and down the table. Not so with the Duke, who is 
the salient, local text feature in this scene and no other.  
Hypothesis 4 also seems provisionally confirmed. Othello is strikingly low-Viv, mostly. 
Desdemona tends to be low- to mid-Viv. Translations of their parts differ less than other parts, at 
this scalĞ ?tŚǇ ?tĞĚŽŶŽƚŬŶŽǁ ?/ƚĐŽƵůĚďĞ ‘ƉƌĞƐƚŝŐĞĐƌŝŶŐĞ ? ?^ĞĐƚŝŽŶ4.2). But it could also be 
ƐƉĞĐŝĨŝĐƚŽƚŚŝƐƚĞǆƚ ?KƚŚĞůůŽŝŶƉĂƌƚŝĐƵůĂƌƌĞĨƵƐĞƐ ‘ĂĨĨĞĐƚ ?ŝŶƚŚŝƐƐĐĞŶĞ ?ĂƐŚĞĚŽĞƐƚŚƌŽƵŐŚŽƵƚƚŚĞĨŝƌƐƚ
half of the play: he is in command of everything, including his emotions. He echoes a much discussed 
ůŝŶĞũƵƐƚƐƉŽŬĞŶďǇĞƐĚĞŵŽŶĂ ? ‘/ƐĂǁKƚŚĞůůŽ ?ƐǀŝƐĂŐĞŝŶŚŝƐŵŝŶĚ ? ? ? ? ? ? ? ? ? )ǁŚĞŶŚĞƐĂǇƐƚŽƚŚĞ
Duke and assembled Senators that he wants her to go to war with him, but: 
I therefore beg it not, 
To please the palate of my appetite, 
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Nor to comply with heat  W the young affects 
In me defunct  W and proper satisfaction. 
ƵƚƚŽďĞĨƌĞĞĂŶĚďŽƵŶƚĞŽƵƐƚŽŚĞƌŵŝŶĚ P ? Q ) 
(Othello 1.3.258-263) 
dŚŝƐŝƐŽŶĞŽĨƚŚĞƉůĂǇ ?ƐĐƌƵǆĞƐ Wpassages which editors deem corrupt and variously resolve (here, 
 ‘ŵĞ ?ŝƐŽĨƚĞŶĐŚĂŶŐĞĚƚŽ ‘ŵǇ ? ? ‘ĚĞĨƵŶĐƚ ?ƚŽ ‘ĚŝƐƚŝŶĐƚ ? ?ĂŶĚƚŚĞƉƵŶĐƚƵĂƚŝŽŶƌĞǀŝƐĞĚ ) ?27 Translators also 
resolve this passage variously, depending in part on which edition(s) they work with; but  W as 
measured by Viv  W not very variously, ĐŽŵƉĂƌĞĚǁŝƚŚŽƚŚĞƌƉĂƐƐĂŐĞƐ ?ĂŶŝƚďĞƚŚĂƚƚĞǆƚƵĂů ‘ĂĨĨĞĐƚ ?ŝƐ
ƌĞůĂƚŝǀĞůǇůĞƐƐ ?ďĞĐĂƵƐĞƚŚĂƚŝƐƚŚĞŬŝŶĚŽĨĐŚĂƌĂĐƚĞƌ ?ƚŚĞŵŝŶĚ ?ƚŚĞ ‘ǀŝƌƚƵĞ ?KƚŚĞůůŽŝƐƉƌŽũĞĐƚŝŶŐ ? 
 
5. Concluding Comments 
Findings which only confirmed what was already known would be truly disappointing (though we do 
need some such confirmation, to have any faith in digital tools). Digital literary studies should 
provoke thought ?ĐůĂƐƐŝĐĞǆĂŵƉůĞŝƐDŽƌĞƚƚŝ ?ƐĚŝƐĐŽǀĞƌǇŽĨĂƌŚǇƚŚŵŽĨ ? ?ƚŽ ? ?ǇĞĂƌƐŝŶƚŚĞ
emergence and disappearance of C19 novelistic genres, which he uneasily ascribed to a cycle of 
biological-ƐŽĐŝŽĐƵůƚƵƌĂů ‘ŐĞŶĞƌĂƚŝŽŶƐ ? P
I close on a note of perplexity: faute de mieux, some kind of generational mechanism seems the best way to 
account for the regularity of the novelistic cycle  ?  but  ‘generation ? is itself a very questionable concept. 
Clearly, we must do better.   
(Moretti, 2003: 82) 
So too with  ‘dƌĂŶƐůĂƚŝŽŶƌƌĂǇƐ ?ĂŶĚ ‘sĞƌƐŝŽŶsĂƌŝĂƚŝŽŶsŝƐƵĂůŝǌĂƚŝŽŶ ? PǁĞŵƵƐƚĚŽďĞƚƚĞƌ ? 
We wanted to demonstrate that this sort of approach opens up interesting possibilities for 
future research.
28
 KĨĐŽƵƌƐĞŽŶĞďŝŐĚŝĨĨĞƌĞŶĐĞďĞƚǁĞĞŶDŽƌĞƚƚŝ ?ƐǁŽƌŬĂŶĚŽƵƌƐƐŽĨĂƌŝƐŽŶĞŽĨ
scale. His team works with tens or hundreds of thousands of texts and metadata items. We are 
working with a few dozen versions of one play, in one target language, because that is what we have 
got,
29
 and only a fragment of the play, because we chose to make the texts publicly accessible, which 
entails copyright restrictions (and some expense). Our approach requires time-consuming text 
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curation (correction of digital surrogates against page images),
30
 permission acquisition, and manual 
segmentation and alignment processes (more sophisticated approaches including machine learning 
will speed these up).
31
  
DŽƌĞƚƚŝĞǆƉĞƌŝŵĞŶƚĂůůǇ ‘ŽƉĞƌĂƚŝŽŶĂůŝǌĞƐ ?ƉƌĞ-ĚŝŐŝƚĂůĐƌŝƚŝĐĂůĐŽŶĐĞƉƚƐƐƵĐŚĂƐ ‘ĐŚĂƌĂĐƚĞƌ-
ƐƉĂĐĞ ?Žƌ ‘ƚƌĂŐŝĐĐŽůůŝƐŝŽŶ ? ?DŽƌĞƚƚŝ, 2013), by measuring quantities in texts: digital proxies or 
analogues. Eddy and Viv, on the other hand, are measuring relational corpus properties which have 
no obvious pre-digital analogue. What could they be proxies for? Eddy makes visible certain kinds of 
resemblance and difference, certain sequences, patterns of influence and distinctiveness. Critically 
understanding these still depends on understanding  ‘ƉĂƌĂ- and meta-ƚĞǆƚƐ ? (Li, Zhang and Liu, 2011). 
sŝǀ ?ƐĐŽŶƚƌŝďƵƚŝŽŶŝƐĞǀĞŶůĞƐƐĐĞƌƚĂŝŶ PǁĞǁŽŶ ?ƚŬŶŽǁǁŚĞƚŚĞƌŝƚƐƌĞƐƵůƚƐĐŽƌƌĞƐƉŽŶĚƚŽĂŶǇƚŚŝŶŐ
 ‘ƌĞĂů ?ĂďŽƵƚƚƌĂŶƐůĂƚĞĚƚĞǆƚs ?ƋƵĂůŝƚŝĞƐ, or those of translations, or of translators, until we have 
studied many more cases. 
Eddy and Viv analysis, as implemented, is crude. We can imagine training next-generation 
Eddy on human-evaluated variant translations. We can envisage experiments with lemmatization, 
stopword exclusion, parsing, morphosyntactical tagging,
32
 diverse automated segment definitions, 
text analytics, and plugging in other corpora for richer analyses. When does a translator ?s use of 
language mimic a pre-existing style, when is it innovative, in what way? We can map texts to 
Wordnets, historical dictionaries and thesauri. We can model topics, analyse sentiments. We can 
explore consistency and coherence within translations, usage of less common words, word-classes, 
word-sets, grammatical, rhetorical, poetic, prosodic, metrical, metaphorical features, and so on. We 
can generate intertextual and phylogenetic trees. We can perhaps adjust Viv for historical sequence, 
and weight for the complex effects of influence, imitation, and intentional non-imitation. Given 
multi-lingual parallel corpora, we can project a cross-cultural Viv. The more sophisticated the 
analysis, the greater its scope, the greater the cost of text preparation and annotation, and the 
greater the challenge in creating visual interfaces which offer value to non-programmers. For text 
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resources on a scale which might justify such investment, we must next look to scripture. Then we ?ll 
need experts in God ?s domain, as well. 
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Notes 
 
 
1
  ‘Version Variation Visualization: Translation Array Prototype 1 ?Ăƚ
http://www.delightedbeauty.org/vvvclosed. Further project links: www.tinyurl.com/vvvex. 
Alternative prototype tools were also built: see Geng et al.., 2011 and 2013.  
2
 The existence of multilingual (re)translations can indicate both popularity and prestige, as in 
ƉƵďůŝƐŚĞƌƐ ?ďůƵƌďƐĨŽƌŶŽǀĞůƐ ‘ƚƌĂŶƐůĂƚĞĚŝŶƚŽyůĂŶŐƵĂŐĞƐ ? ?&ŽƌƚŚĞ^ƚĂŶĨŽƌĚ>ŝƚĞƌĂƌǇ>Ăď ?ƚƌĂŶƐůĂƚŝŽŶƐ
index popularity (Algee-Hewitt et al.., 2016: 3). But multiple retranslations often also mean prestige: 
ƐŽŵĞĂƌĞŝŶĐůƵĚĞĚŝŶŝŶƐƚŝƚƵƚŝŽŶĂůĐƵƌƌŝĐƵůĂ ?ƌĞǀŝĞǁĞĚŝŶ ‘ŚŝŐŚ-ďƌŽǁ ?ŵĞĚŝĂ ?ĞƚĐ ? 
3
 For example, 1096 versions of the Bible in 781 languages at www.bible.com or approx. 170 versions 
of the Quran in 47 languages at http://al-quran.info.  See Long (2007) and Hutchings (2015). 
4
 Venuti (2004) focuses on retranslations which deliberately challenge pre-existing translations. Our 
corpus is not so restricted. 
5
 See also Wang and Li (2012): digitally supported analysis of two Chinese translations of James 
:ŽǇĐĞ ?ƐUlysses. 
6
 For details of the 40+ German texts used, see www.delightedbeauty.org  ? ‘'ĞƌŵĂŶ ?ƉĂŐĞ ) ? 
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7
  ‘/ĨǀŝƌƚƵĞŶŽĚĞůŝŐŚƚĞĚďĞĂƵƚǇůĂĐŬ ? ?zŽƵƌƐŽŶ-in-ůĂǁŝƐĨĂƌŵŽƌĞĨĂŝƌƚŚĂŶďůĂĐŬ ? ?Othello 1.3.287-8). 
Multilingual translations of this are crowd-sourced by Cheesman at: www.delightedbeauty.org.  
8
 This remains less easy than we would wish. Roos is working with Eran Hadas on a more user-
friendly corpus-creation, segmenting and aligning interface, in the course of a study of English 
translations of the Hebrew Haggadah from the C18 to now, also using tools such as TRAViz (Jänicke, 
2015) and Word2Dream (Hadas, 2015). See Roos, 2015, and http://www.tinyurl.com/JewishDH. 
9
 ŚĞĞƐŵĂŶĐŽůůĂƚĞĚD/d ?Ɛ ‘DŽďǇ ?^ŚĂŬĞspeare (http://shakespeare.mit.edu )ǁŝƚŚEĞŝůů ?ƐĞĚŝƚŝŽŶ
(2006) for added dialogue and modern spellings. We chose to sample Othello 1.3 partly because the 
English text is stable between editions, at the level of speeches and speech prefixes, if not at the 
level of wording (except at 1.3.275-6  W see Neill, 2006: 232); also for its variety of major character 
parts. 
10
 http://www.juxtasoftware.org. Juxta helps map phylogeny, with the aim of (re)constructing an 
original or an authoritative edition. We cannot study retranslations with any such aim. There is no 
right translation. There may be a canonical translation, but users feel free to revise it, because it is 
 ‘ũƵƐƚ ?ĂƚƌĂŶƐlation.  
11
 The potential value of this interface to support explorations of text-analytic features is illustrated 
ďǇƚŚĞ ‘DĂĐďƚŚĞ ?ŝŶƚĞƌĨĂĐĞ ?dŚŝĞů ? ? ? ? ? ) PƵƐĞƌƐĞǆƉůŽƌĞĂǌŽŽŵĂďůĞŵĂƉŽĨMacbeth with a log 
likelihood lemma table, following the impetus of ,ŽƉĞĂŶĚtŝƚŵŽƌĞ ? ? ? ? ? ) ?^ĞĞĂůƐŽdŚŝĞů ?ƐĞĂƌůŝĞƌ
work (2010). 
12
 See: Eder et al. (2016) and stylometric translations analyses by Rybicki (2012) and Rybcki and 
Heydel (2013). 
13
 KŶƚŚĞ ‘ĨŝŶĞůŝŶĞďĞƚǁĞĞŶƌĞƚƌĂŶƐůĂƚŝŽŶĂŶĚƌĞǀŝƐŝŽŶ ?ƐĞĞ: Paloposki and Koskinen, 2010. There is 
no research on Wolff, or indeed on most of the translators here. 
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14
 ŚĞĞƐŵĂŶŶĂŵĞĚĚĚǇĂĨƚĞƌ ?Ă )ĂĨŽƌŵƵůĂŚĞƉƌŝŵŝƚŝǀĞůǇĚĞǀŝƐĞĚĂƐ ‘A吀D ? ?ĂĚĂƉƚŝŶŐƚĨ ?ŝĚĨĨŽƌŵƵůĂĞ
(see: Cheesman and the VVV Project Team, 2012: 3), (b) his brother Eddy, and (c) the idea that 
ƌĞƚƌĂŶƐůĂƚŝŽŶƐĂƌĞŵĞƚĂƉŚŽƌŝĐĂů ‘ĞĚĚŝĞƐ ?ŝŶĐƵůƚƵƌĂůŚŝƐƚŽƌŝĐĂůĨůŽǁƐ ? 
15
 FŽƌŵƵůĂĞĂǀĂŝůĂďůĞ P PƵĐůŝĚĞĂŶĚŝƐƚĂŶĐĞ ? PŚĞĞƐŵĂŶ ?ƐŽƌŝŐŝŶĂů ?ƉƌŝŵŝƚŝǀĞĨŽƌŵƵůĂ ? PsŝǀĂƐ
ƐƚĂŶĚĂƌĚĚĞǀŝĂƚŝŽŶŽĨĚĚǇ ? PŝĐĞ ?ƐĐŽĞĨĨŝĐŝĞŶƚ; E: angular distance. 
16
  ‘ŶŽƌŵĂůŝƐĂƚŝŽŶŶĞĞĚƐƚŽďĞĂƉƉůŝĞĚƚŽĐŽŵƉĞŶƐĂƚĞĨŽƌƚŚĞĞĨĨĞĐƚŽĨƚĞǆƚůĞŶŐƚŚ ? ?ƐŽ ?ǁĞ
calculated variation for a large number of base text segments of varying lengths, then plotted 
average [Euclidean] Eddy value against segment length. We found a logarithmic relationship 
between the two, and arrived at a normalisation function that gives an acceptably consistent 
ĂǀĞƌĂŐĞĚĚǇǀĂůƵĞƌĞŐĂƌĚůĞƐƐŽĨƚĞǆƚůĞŶŐƚŚ ?(Flanagan in Cheesman, Flanagan, and Thiel, 2012-13). 
Eddy formula E (angular distance) appears to address the length normalisation problem to some 
extent. 
17
 ^ƚĞƉŚĞŶZĂŵƐĂǇĐŽŵŵĞŶƚĞĚŽŶƚŚĞ ‘ŐƌĂĐĞĨƵůĂŶĚŝůůƵŵŝŶĂƚŝŶŐ ?ŝŶƚĞƌĨĂĐĞƚŚĂƚ ‘ƉƌŽŵƉƚƐǀĂrious 
ŬŝŶĚƐŽĨ “noticing ? and encourages an essentially playful and exploratory approach to the  “data ? ?
(personal correspondence, 26 May 2014). 
18
 Neill glosses virtue as  ‘ŵŽƌĂůĞǆĐĞůůĞŶĐĞ ? ? ‘ŵĂŶůǇƐƚƌĞŶŐƚŚĂŶĚĐŽƵƌĂŐĞ ?, ĂŶĚ ‘ŝŶŚĞƌĞŶƚŶĂƚƵƌĞ ?Ăƚ
 ? ? ? ? ? ? ? ? ‘ƉŽǁĞƌ ?ƐƚƌĞŶŐƚŚŽĨĐŚĂƌĂĐƚĞƌ ?Ăƚ ? ? ? ? ? ? ? ?EĞŝůů, 2006: 233 and 235  W see there also for fig).  
19
 Roos (2015) uses Eddy and Viv to explore bowdlerization in English Haggadah texts. 
20
 Zeynek died in 1948; his translations are undated. 
21
 ^ƚǇůŽŵĞƚƌǇĂŶĚĐŽŵŵŽŶƐĞŶƐĞƌĞĐŽŵŵĞŶĚĞĚŶĂƌƌŽǁŝŶŐƚŚĞĐŽƌƉƵƐƚŽŐŝǀĞůĞƐƐ ‘ŶŽŝƐǇ ?ƌĞƐƵůƚƐ ?/
excluded prose study versions, adaptations with extensive omissions, contractions, expansions and 
additions, C18 and C19 versions, including all versions of Baudissin (1832), leaving 15 versions: 
Gundolf (1909), Schwarz (1941), Zeynek (-1948), Flatter (1952), Rothe (1955), Schaller (1959), 
Schröder (1962), Fried (1972), Swaczynna (1972), Laube (1978), Rüdiger (1983), Motschach (1992), 
Günther (1992), Buhss (1996), Wachsmann (2005).  
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22
 The norm in German Shakespeare translation is that formal variation in the original (prose, blank 
verse, rhymed verse, or another metrical scheme) should be replicated or analogously marked. Roos 
(2015) reports similar findings for the Haggadah: rhyming verse sections have higher Viv, if 
translators use rhyme. 
23
 We thank a DSH referee for pointing out this possibility. 
24
 Roos (2015) similarly finds lower Viv value in Bible quotations (the most canonical segments) in 
Haggadah translations. 
25
 Based on the two-line verse segments found manually, the length range was set at 60-100 
ĐŚĂƌĂĐƚĞƌƐ ?/ĂŐŽ ?ƐůĞŶŐƚŚǇƉƌŽse speeches include more examples than were segmented and aligned. 
26
 Baudissin (five versions, 1855-2000) was added to the corpus previously used, to recognise this 
ƚƌĂŶƐůĂƚŝŽŶ ?ƐĞŶĚƵƌŝŶŐƌĞůĞǀĂŶĐĞ ?
27
 See: Neill, 2006: 231. The MIT text (from an 1860s edition) ŝƐƋƵŽƚĞĚ ?ďƵƚǁŝƚŚEĞŝůů ?ƐůŝŶĞ-
numbering. 
28
 We also envisage training applications. An interface enabling trainee translators and trainers to 
compare versions would have great practical value, as an adjunct to a computer-assisted translation 
system and/or an assessment and feedback system. 
29
 Shakespeare retranslations are found at scattered sites. Larger, curated corpora are accessible in 
Czech and Russian: c.400 aligned texts (22 versions of Hamlet) at http://www.phil.muni.cz/kapradi; 
c.200 texts (12 versions of Hamlet) at http://rus-shake.ru/translations.  
30
 dŚĞƚĞƌŵ ‘ƐƵƌƌŽŐĂƚĞ ?ŝƐƚĂŬĞŶĨƌŽŵDƵĞůůĞƌ ? ? ? ? ?-13). Ideally our system would include page 
images. 
31
 Roos is working on this with Eran Hadas. 
32
 Difficulties include in-ƚĞǆƚǀĂƌŝĂŶƚƐ ?Ğ ?Ő ?ŝŶĐƌŝƚŝĐĂůĞĚŝƚŝŽŶƐ ?ŽƌƚƌĂŶƐůĂƚŽƌƐ ?, ĚŝƌĞĐƚŽƌƐ ?ĂŶĚĂĐƚŽƌƐ ?
copies) and orthographic variations (archaic and variously modernised forms; ad hoc forms fitting 
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metrical rules; other non-standard forms). Rather than standardise texts to facilitate comparisons, 
the machine should learn to recognise underlying equivalences.  
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